Dexamethasone inhibition of rat hepatoma cell growth and cell cycle traverse is reversed by insulin.
(1) The growth of 7800 C1 Morris hepatoma cells was inhibited by dexamethasone. The inhibition was detectable at 1 nM and half-maximal effect was obtained with approx. 13 nM dexamethasone. About 80% growth inhibition was obtained with 250 nM of the hormone and the growth rate was normalized on cessation of treatment. (2) These hepatoma cells contain dexamethasone receptors with equilibrium dissociation constant of 0.24 nM and a capacity of 24 fmol/mg cell protein. Treatment of the cells with insulin did not change these dexamethasone binding properties. Binding experiments showed that 2, 10 and 100% of the receptors were occupied when the cells were incubated with 1 nM, 7 nM and 250 nM dexamethasone, respectively. (3) Insulin completely counteracted the growth inhibition by dexamethasone and antagonized the induction of peroxisomal acyl-CoA oxidase and tyrosine aminotransferase caused by the glucocorticoid. (4) Micro-flow fluorometry showed that the cultures had a major diploid DNA stem line and a minor tetraploid stem line. Changes in diploid, tetraploid and S phase cells of the diploid stem line were scored. Dexamethasone reduced the proportion of cells in S phase and of tetraploid cells. Insulin partly reversed the action of dexamethasone in S phase, but prevented the reduction in tetraploid cells caused by dexamethasone. (5) The mitotic rate was significantly reduced by dexamethasone and this effect was reversed by insulin. (6) Continuous [3H]methyl-thymidine labelling showed a growth fraction of unity in all treatment groups. (7) It is concluded that dexamethasone induces growth inhibition by reducing the G1-S transition. Insulin is able to counteract this effect and increase the rate of DNA synthesis.